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RESIN TUBE WITH MULTIPLE 
INNER CONDUITS AND 
APPARATUS FOR 
MANUFACTURING THE SAME 

Background of Invention 

[0001] Field of the Invention: 

[0002] The invention relates generally to a resin tube that is inevitably buried during 

engineering works for electrical and communication line facility, and more particularly 
to, a resin tube having multiple inner conduits suitable for optical cable facility for 
multiple communications, and an apparatus for manufacturing the same. 

[0003] Description of the Prior Art: 

[0004] A resin tube that is inevitably used when various engineering works such as 
electrical and communication line or water supply/drainage works are performed, 
mainly includes a resin tube of a wrinkle shape that is adequately expanded and 
contracted depending on variations in the ground or in the pressure within the 
conduit. This resin tube of a wrinkle shape is usually manufactured by means of an 
extruding method. An example of the extruding method will be described below. A 
raw material injected via a hopper is extruded to a die through a screw case, thus 
forming a tube molding. At this time, the material is extruded as a wrinkle shape die 
is molded by means of a wrinkle mold die that rotates at an outer end of the die at an 
adequate speed in proportion to the extruding speed. 

[0005] 

This type of the wrinkle shape resin tube has been recently used in the 
engineering works of an optical cable for multiple communications. For example, 
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multiple inner conduits are built within the resin tube of a wrinkle shape to form a 
dual tube, that is, multiple inner conduits having smaller outer diameter than the 
inner diameter of the resin tube of a wrinkle shape is built within the resin tube of a 
wrinkle shape having a given width and an optical able is then installed within 
respective inner conduits. 

[0006] However, the resin tube of a wrinkle shape having these multiple inner conduits 

therein is manufactured by manually assembling the resin tube and the inner conduits 
by means of additional extruding process. Thus, the productivity is low and the 
quality of the product is also low. In other words, all inner conduits are manually 
inserted into the resin tube. At this time, when the inner conduits are inserted, they 
are closely inserted with the resin tube having no insertion space. Further, as the 
insertion length of the inner conduits is long, there need lots of time and efforts. 
Thus, there is a problem that the manufacturing cost is high. 

Summary of Invention 

[0007] The present invention is contrived to solve the above problems and an object of 

the present invention is to provide an apparatus for manufacturing a resin tube having 
multiple inner conduits capable of increasing the productivity and being 
commercialized at a low expense, by integrally manufacturing a resin tube of a 
wrinkle shape and multiple inner conduits build in the tube in a series of extruding 
processes. 

[0008] Another object of the present invention is to provide a resin tube having multiple 
inner conduits of a good quality, by simultaneously manufacturing a plurality of inner 
conduits and the resin tube (outer conduits) of a wrinkle shape in which the resin tube 
is extruded on an outer surface of the inner conduits positioned in a regular distance 
within the circumference of a circle of a given width through an extruding process. 

[0009] The object of the present invention is accomplished by a resin tube that is 

inevitably buried during engineering works for works for electrical and communication 
line facility. 

[001 0] An apparatus of manufacturing the resin tube extrudes raw materials injected via 
a hopper to be a die through a screw case. 
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[001 1] An apparatus for extruding a raw material injected via a hopper through a dice 
consisting of inner and outer blocks to produce a resin tube comprises a first 
extruding unit having a plurality of first dice for shaping at least one inner conduits 
installed within a circumference of a given width at a head of a screw case; first 
refrigerators consecutively install in the first extruding unit, for cooling the inner 
conduits from the first extruding unit; a second extruding unit consecutively installed 
next to the first refrigerator in the head of the screw case, the second extruding unit 
having a containing tube for containing the plurality of the inner conduits extruded 
from the first extruding unit and the second extruding having a second dice for 
shaping an outer conduits surrounding an outer circumference of the inner conduits; 
and a second refrigerator next to the second extruding unit, the second refrigerator 
having a third dice for shaping a wrinkle at the main wall of the outer conduits 
extruded through the second dice and the second refrigerator for cooling the outer 
O conduits extruded through the second and third dice. 

5 Brief Description of Drawings 

' m [001 2] The aforementioned aspects and other features of the present invention will be 

H explained in the following description, taken in conjunction with the accompanying 

s 

p drawings, wherein: 

y s 

H [001 3] Fig. 1 is a schematic diagram of an apparatus for manufacturing a resin tube 
fj according to the present invention; 



[0014] Fig. 2 is a partially extended view of the apparatus for showing a first extruding 
unit and a first refrigerator in Fig. 1 ; 

[001 5] Fig. 3a is a partially cross-sectional view of the apparatus for showing a first die 
and a head in the extruding machine in Fig. 2; 

[001 6] Fig. 3b is a front view of the first die in Fig. 3a; 

[001 7] Fig. 4 is a partially cross-sectional view of the apparatus in Fig. 1 for showing a 
standardization die in an inner conduit; 

[0018] Fig. 5 is a partially extended view of the apparatus in Fig. 1 for showing a second 
extruding unit and a second refrigerator; 
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[0019] Fig. 6 is a partially cross-sectional view of the second extruding machine and the 
second refrigerator in Fig. 5; and 

[0020] Fig. 7 is a cross-sectional of a resin material that is molded by the apparatus for 
manufacturing a resin tube according to the present invention. 

Detailed Description 

[0021] The present invention will be described in detail byway of a preferred 

embodiment with reference to accompanying drawings, in which like reference 
numerals are used to identify the same or similar parts. 

[0022] Fig. 1 is a schematic diagram of an apparatus for manufacturing a resin tube 

having a plurality of inner conduits according to the present invention;The apparatus 
for manufacturing the resin tube mainly includes a first extruding unit 10, a second 
refrigerator 20, a second extruding unit 30, a second refrigerator 40 and a hoisting 
unit 50. 

[0023] The apparatus of the present invention is characterized in that the first extruding 
unit 1 0 in which a plurality of inner conduits 1 consisting of conduits the diameter of 
which is smaller than an inner diameter of outer conduits 20 of a wrinkle shape are 
positioned within the outer conduits 20 in a regular distance, and the second 
extruding unit 20 for shaping the outer conduits 2 are sequentially arranged so that a 
resin tube having the plurality of the inner conduits 1 can be manufactured at a time 
by a series of extruding processes. 

[0024] Fig. 2 is a partially extended view of the apparatus for showing a first extruding 
unit and a first refrigerator in Fig. 1 . 

[0025] The first extruding unit 1 0 serves to extrude raw material injected through a 
hopper 1 2 toward a head 1 6 of a screw case 1 4 to form the inner conduits. 

[0026] The first extruding unit 1 0 has at least more than one first dice 1 8 that are 

positioned within the circumference of a circle of a given width LI for simultaneously 
extruding the inner conduits, as in Fig. 3a and Fig. 3b. At this time, it is preferred that 
the width LI is same or smaller than the inner diameter L2 of the outer conduits 2 
that is extruded through the second extruding unit 30. 
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[0027] In order to extrude the plurality of the inner conduits within the circumference of 
a circle of a given width at the same time, it is required that the dice must be 
positioned within the circumference of the circle having a desired width. 

[0028] However, the position of a conventional de is varied in order to adjust the 

thickness of the resin tube or its work is not facilitated. In other words, the dice have 
inner and outer blocks. Thus, the dice could not be easily positioned since the 
thickness of the tube is controlled while the outer block is moved in all directions with 
the inner block stopped at a given position. 

[0029] In the present invention, thickness control devices are built within the dice, 
respectively. Thus, the dice can be easily positioned by a simple manipulation. 

[0030] In more detail, the first extruding unit 1 0 has the first dice 1 8 for extruding the 

tf 5 inner conduits 1 that are positioned in an equal distance within the circumference of a 

O 

p c,rc le of a given width LI in the block 1 7 consisting of one piece or two pieces at one 

%1 end of the head 1 6 of the screw case 1 4, as shown in Fig. 3b. 

(jq [0031] At this time, the first dice 18 are detachably installed in the block 17. 

L [° 032 ] The first dice 1 8 can be separated into an inner block 1 8a and an outer block 1 8b. 

fee? 

01 

U [°°33] A raw material is extruded into a gap between the inner and outer blocks 1 8a, 
18b, so that desired inner conduits 1 could be extruded. 



a 

n? 



[0034] At this time, a thickness control means 1 5 for controlling the thickness of the 

inner conduits 1 when the thickness of the inner conduits are inclined toward one side 
is positioned at an adequate position between the inner and outer blocks 1 8a and 1 8b 
constituting the first dice 1 8. 

[0035] The thickness control means 1 5 is installed at an outer side of an activator 1 5a of 
a ring shape movably installed at a space between the inner and outer blocks 1 8a and 
1 8b, and the outer block 1 8b. At this time, the means 1 5 also has control volts 1 5 for 
moving the activator 1 5a in all directions. 

[0036] The diameter of the activator 1 5a determines the outer diameter of the inner 
conduit 1 . 
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[0037] Further, the block 1 7 also includes a flow control member 1 1 of a volt shape for 
controlling the amount of raw material. Each of the dice 1 8 has an air supply path 1 3 
for maintaining an internal pressure of the inner conduit 1 . 

[0038] The first refrigerators 20 are consecutively installed at the rear side of the first 
extruding unit 10. 

[0039] The first refrigerator 1 0 has a given length sufficient to harden the inner conduits 
19 through each of the first dice 1 8 in the first extruding unit 10. A container 22 of a 
rectangular box shape is installed on an upper side of the first refrigerator 10. 
Standardization dice 24 for standardizing the inner conduits 1 through the dice 1 are 
positioned through the container 22 at the front end of the container 22 and also 
positioned at the same position to each of the first dice 1 8 in the first extruding unit 

CJ 

Q [0040] Also, each of the standardization dice 24 has spray nozzles 27 for spraying 
J! refrigeration water through a thermal exchanger 26 using a coolant installed at an 

outer circumference wall of the container 22. 

OB 

^ [0041] At this time, the first refrigerator 20 circulates the coolant within the container 22 
□ and hardens the inner conduits 1 through the standardization dice 24. 

f~i r. 

13- - 

|q [0042] Fig. 4 is a partially cross-sectional view of the standardization dice in an inner 
D conduit. 



i y 



[0043] The standardization dice 24 have a shaping path 24b that coupled to an assembly 
block 24a by means of a screw that is coupled to the front end of the container 24, for 
standardization the dimension of an outer diameter of the inner conduit 1 9. The 
standardization dice 24 has a suction path 24c at an outer circumference of the inner 
conduit 1 . 

[0044] Further, the second extruding units 30 are positioned in parallel at one side of the 
first extruding unit 10 and are also positioned at the rear of the first extruding unit 
20. 

[0045] The second extruding units 30 contain the plurality of the inner conduits 1 that 

are extruded through the first extruding unit 1 0 and extrude simultaneously the outer 
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conduits 2. The second extruding unit 30 shape the outer conduit 2 in order to 
extrude the raw material injected through the hopper 32 toward the head 36 of the 
screw case 34 as in the first extruding unit 1 0. Thus, the outer conduit 2 is extruded 
through the second dice 38 coupled to the block 37 at the end of the head 36, as in 
Fig. 5 and Fig. 6. 

[0046] The second dice 38 includes an inner block 38a having a flow path 31 for 

containing the inner conduits 1 through the first extruding unit 10 with no change in 
position. An outer block 38b is installed around the inner block 38a with some gap. 
The outer conduit 29 is shaped by means of the gap between the outer block 38b and 
the inner block 38a. At this time, the inner diameter of the outer conduits 2 is same or 
greater than the circumference of a circle in which the inner conduits are collected. 

U [0047] At this time, the block 37 has a sucking path 37a for sucking the outer conduit 2. 

O The outer block 38b are moved in all directions by means of the control volt 39 

m installed at an outer side of the block 37 so that the thickness of the outer conduits 2 

■ST " 

sis; 

J; is controlled. Further, a guider 60 for guiding the inner conduits 1 0 through the first 

00 refrigerator 20 is installed between the first refrigerator 20 and the second extruding 

unit 30. The guider 60 has cooling nozzles 72 for cooling. 



IP [0048] Further, the second refrigerators 40 are consecutively installed at the rear side of 
[?§ the second dice 39. 



[0049] The second refrigerator 40 hardens the inner conduits that are extruded through 
the second dice 38 of the second extruding unit 30. 

[0050] The second refrigerator 40 has a container 42 of a rectangular shape having an 
adequate length and an upper side of which is opened. 

[0051] Third dice 44 are installed to pass through from an outer side of the container 42 
to an inner side of it at the container 42 and contain the outer conduits 2 extruded 
through the second dice 38. 

[0052] The third dice 44 form a wrinkle at the main wall of the outer conduits 2 while 
rotating at an adequate speed from additional driving motor through the power 
transfer member 43. 
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[0053] At this time, a shaping is performed while the plurality of the inner conduits 1 are 
together transferred within the outer conduits 2. 

[0054] Further, in the third dice 44, as the coolant within the container 42 is sprayed 
toward the spray nozzle 45 using a circulation pump, etc, the outer conduits 2 are 
hardened. 

[0055] Meanwhile, hoisting means 50 of a roll mode are consecutively installed at the 
rear side of the third refrigerator 40. 

[0056] The hoisting means 50 hoist the inner and outer conduits 1 and 2 that are shaped 
by a pair of rotation rolls that rotate at an adequate speed by means of additional 
driving motor. 

[0057] The inner and outer conduits 1 and 2 passing through the hoisting means 50 are 
contained by additional winding means, etc. 



% [0058] A process of manufacturing the resin tube of the present invention will be below 
described. 



< [0059] The first extruding unit 1 0 first collects and extrudes the plurality of the inner 
O conduits 1 within the circumference of a circle of a given width through the first dice 

Zh 1 8 - Thus collected inner conduits pass the second dice 38 of the second extruding 

unit 30 and the outer conduits 2 are simultaneously extruded on an outer 
circumference of the inner conduits 1 , so that the inner and outer conduits 1 and 2 
are simultaneously manufactured through a series of extruding process. 

[0060] As above, according to the present invention, a resin tube having a plurality of 
inner conduits can be simultaneously manufactured through a series of consecutive 
extruding shaping processes. Therefore, the present invention has advantages that it 
allows a mass production by solving some problems in a conventional manual work. 
As a result, the present invention can provide a resin tube of a low cost. 

[0061] Further, the present invention can provide a resin tube having an improved quality 
and reliability. 



[0062] 



The present invention has been described with reference to a particular 
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embodiment in connection with a particular application. Those having ordinary skill in 
the art and access to the teachings of the present invention will recognize additional 
modifications and applications within the scope thereof. 

[0063] It is therefore intended by the appended claims to cover any and all such 
applications, modifications, and embodiments within the scope of the present 
invention. 



rr':: 
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